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Tb@ atithor exprassaa hlrj ^laartfelt 1 iSabtuass to 
':r» LJ*/^ * Serxaaat fimdart i'h.D. tor r!u,'ji-3stlAi th^ problara cad 
ro"t VJ-lt^able help aai? t^ildaiioa dtarlii/; the cotirs© of thQ pre-
T)G.:mtloii of th i s rii'u.mncript« 
Tic! In alsG t--e-5icfBl to Prc.f» '• '•vl.K. Afrldl, H^cid, 
7'L»][jtt» of Bota-iy, A,:.!?., /Ill^ailit fcr j-'rovldiio/j a l l f ebc l l i t i t s 
lac' to ifTof. Abrar • Jilmii for help aM -aacourajjaaQat racstvat! 
.frc": hira fro~i timQ to tli!ii8.'' ' *' 
"^B halp aa6 Wiluable BxigfimtiooB racfslved from 
1^ 1, • A r^am Shnnsi, ^'r. ikhtar flQssato Kljaa aati a l l other 
ccll^s^'Iiies are ^^atefiilly ac«£ffip^ ls4^ ?afi« 
'^a t'F^chla,? fallowahip -v^mit filvmi % TJaivaroltsr teszit 
Don laeloiii nr<aa tfcie w&ric coiuplatsc! t-ai t!-ig in r.lst- (-jyateftslly 
re;:aowladfjoa. 
^ C ^ ^,,1 ,H ,^  I 
l ogo iE»6» 
• • • 
teiunaa are cultivated a l l over tha world aad atiiad aext 
to csranls:! la tha l r aeooo'aio ImportRacQ* Accordiai to All0a 
ti id All«a (1958) laiuiatis au a wholo form n very inportaat .xroup 
of pi ' rite b9cauc9 they are not oiily Qourcd of hi jh qunli t j of 
pnitQtaa but they also provlds adaciuots ^uf-atitios of olaorals 
sad ^Jlt^^mlns. fh9y are also QG aat ia l in wall-teltjicad crop 
rotat ion prouramr:,s8» '^Q l0.pm»3s are r^ rowa la a l l tha atetes 
of latfla ei ther r s a crop or nixed eropTJiaf^ Qxt of these, 
pwlsee Eloae a r^s jrowa ia 60 'nlll.ioa aoreo of Ir'ad which la 
0113-1! lacth of the to ta l cropped nroa CLid one-flfth of the area 
oad^ir food .Trsilns* 
The ylalc' of Isrjaaes par acre la lar'tc i s fnr below 
tt^.a the 8l!:-41ar nteiitfard la a^trtculturally ncfvfaCQd couatrlas, 
'"Ida io p ' r t l j ' dee to the fnet th?'t a Irsr^a p:ro-.'ortlO:i Is tBxmi 
lip 'by pla..t pests a^ ic? patho-joiis 11-ce bfictarla, viruses ^-.a^ fua'^t etc, 
i f the (llfferajfit r i^tho/icma att^aciclin: le '^^ smes, powdery "nlldaw 
i s of iio leoQ l-.porttuase, Beaunmtf^t a l . (1928) reported that 
pea crop iii southwest of ia,|laiid suffered hesvy lossea cHja to 
irxalrhe poly,?oni De Gaadolle ex Stetlat-Am&na. ^-tosuret j i a^. 
(1<;j60, 1965) ohaarvad 25^0 per ceat loas of olov^ra dua to 
«t» pplyto|il \a Q&nmn^ wheroEs ?ozhar (1961) aad Trofimata 
(t';62.) reportatJ 60 irnxGrnit IOSBQS OU c?ifferQ:it crops la irrlt^i-' 
Xm tiraas of South Ucral^ie Ui6. Xi iii, rasp'Sctlvaly* la Xadla, 
Uppal Ji;^  a^* (^93b) reported thf^t powdeiy mildQw rssultafi l a tba 
racSucjtioii of iiumiiar of pot'a pic&clAl from savoa to oaa la hafvily 
im'aetjd I'lalds, i^cordl^i to YamidovJ^ ^ (t960) thara v^a a loss 
of 23 poroaat la paa jpofi ylald la poudoiy alXdaw lafoctod f ie lds , 
Kuajal ^ |tlk» C1^63) asuaaoad 21-51 parca^at rofluctioa In pod 
aumb jr aad 26<-47 parcsat lii pod wol jht# 
It>wSery nlldgiws form a clmirXy fiaflaai! ?i2X>up of Ascc^/ce-
tctis ftJATt Ga**? ara eharactssrlse-- by the i r sTsp^rficial whits 
-/caliun, tliQ prc^c t lon of l a r j ^ , colotirlooe (or whits) aoa-
Doptota, t i i r i ld , .'.Ir^bcnie coaldia, the i r diui-asl periodicity 
with rospact to sevan^l charriotara, the rararsible phototro'lsm 
of none Bpaclast the eo'Tp?^table aaecdetioii with t h s l r heats 
cad the i r Vttli^niWllty to cciit3rol by fm^oidgg . 
Althou.*^ powdaxy ?^il6ij«a as a proup w i^ra rviCo-iiilK-ae by 
iaoaaus as aarly RS 1753» but accordli^j to Jaiiiaaaa ^if a l . (1052) 
tlis order Fsrispos^ialcis lacludaa two f&slliaa viE», iryslnh'^ca? 9 
oiiG. i'criaporiacaaa. The l a t t s r ig claarly dlatia-^isbac xYoc 
the toTrndT by tha i r fiayic ir^caliu^, baiiij 1-josar p&rf".oltio x'afl 
thcfir clfi'araat types oi' coaidlo''!iorQ,s. ^.e :>i:ysi')hacape, en 
the teois3 of '^ •a.prsa of p^r? altirrx, lo divit'-ad by St'^ lirsoa (1900) 
la te %^ siibtJi^^lliaSf -iryalph'sre •-atl 11i;/llncttu1ea0 •••ad by 
llonrm (1-37) into t^^raa subfa-llioof r^ysiphof^ ^Oi Phyllaotia1.9''^^9 
aacl ^.*JV9iUul3a9« 
?ow69ry n i l dews as a pathojoa of laiumsa attack the 
plaiitatioii avary yoar tlirou^-jhout tli9 cotintry. The aa t i i^ plaat 
1B cov0r;id with wblts powfiary 'moa which nfi'scts mt only the 
idelfi but also tho quality, /arwood (1954) elso rsportad that 
iiifaotlGxi by ^ . iK>ly,?0Qi Bppgf'rad cii a l l the parts? of laavaa of 
b^.;* 0X0Qpt i?ulviiil» Infaotad lijatrss show yellowiii^s or chloro-
s i s (CooiCt 1?3t iia& Hirr is , 1941) followed by browalAf of 
lofsctsd ca l l s (Shiraiahl J j^^»» 1976) a^ id ultimately rssul t la^ 
late the i r preraatura falllaf; ( m r r i s t 1941 en6 Garwood, 1951). 
;iistGlO':jlCf:l syriptoos liclud© changes ±a atei-ilat pro-
part ies of lafaot^fi ca l ls (Ctsoa; et a l . . 1970) t collapss of tha 
aaojrotic aildanml cal ls and t issues below tha jjaaatreted }pi-
danml ce l l s and movsKSixt of host auolel towards tha haustorla 
(.iiilth, 195S)» la iQeistaat var l s t ias th3 daTelopmsat of 
1 rrectioa. hyplmo la arraats^d (i^blat 1956) • Smith (1^30)f 
Hll l tEsr (193B), aubia (1^;56) aafi Stfwoly j ^ al^.(1«"65) reported 
that aacrceio oi tho paaotKitefi edderrial ce l ls ead even of 
Edjacauit ca l l s followed by eolla .so of the ca l l s are ohanMStar-
I s t i c raactloas of plaat^a r3BiBtraoa to jjowdsry nialdew* Jhooty 
^ i l» (1967) rsriortsd that more powdary nlldow lesioao were 
fcriod whan l9i?V3s ware subjected to Tiaohaalcal proasure bafcre 
haatiitt^* 
liDwdeiy nlldtiw Lafactlcixs alec chf;a;j0 the physiolc^y 
of the plants by tacree.slri'^ t r 'as- . l re t loa (Hili tEar, I933f 
19%)! raspimtlfHi Cmnfoo4» t9Ht 1955 «i« I « t e h j | | , ^ , 1968) 
and a9iiro&8« ia tha sfoo^sjfatiHisls Cliunelst 1941 ma& Ayx s^t 
1976)• B9«7iKi«ad eoU^losa mn%9nt im-iHSi i l i i«f f 1969) tm& 
aeidif^iog a^ataa (Baltliit 1956) i Imvmm in pxotalii ooatant 
(stuzist 1958) i pesoxt&sm^ mt^ §].B008a<»5»i^ aphata Aafs^ r^ rofamM 
bonds (St»7«ly J i l ^ i 196?) and plaatin praiaetiGii CCsuicdcalsBitie 
21 ilk* i 19601 € ^ l iAl** 1975 audi SMsn^ i^ hi JiliL«t 1976) as a 
f^sBlt of Infaetioa liava aXoo baon r«po7t94« 
f!t9 idsatiti' of "^ 9 powdexy Bildoii f^afas atlaeiciag 
l9iiai908 as a t ^ i e snd paa in pssrtioiilaif liad liowa a subjaot of 
eostYoYsrs^* Mt^nali l>a Csa^lla (1805) aad §x«fllle (1B25) 
rajported fliat tlia pettogaa of powdaz^  liildair of w^t, was 
Jgysfi&a ^ a i %i2t Saliaoii (1900) z^saxlcai that ^« Bolyiap|4' as 
Sf2<3b IA8 sioet variabla epseias of '^a Bx^lj^eaaa aaS ao^gast^ d 
tNit i t was not dasirabla to aapaxata thaaa 'v&xt&timm tato 
sajpzmta apaolas • Ha tlisa t^mioty^^wA J« ?f-ai with g* l^ liTilffiM , 
Blodgatt (1915) as^ iifaiaa (1950) # on t ^ etliar haode hava 
as<ilgii8d tha f^gaa as Jt* plyasa^ ^^ ^ Mtogpariiayga f4p|| 
as wallw Hoasa (1937) aad Jeamooil (1957) raportaa tlsat tlia 
eo£tfiiai02i in tha two iiovdajqr idldaif fami ma miol j ^ a to tha 
apimwat aiaUsilty of t!ia coaAloptoojeaa of ! • peiyaoai BM '>aiiA. 
[) 
foxaatloa of perithacla oa p«a led Da UXVm «t a|,# (1966), 
Smami (1967), Qrlffe (1969) ©afl BwratlM (1977) to oonfixm that 
powdoxy oUdtw on poa was j;* PQlvgoni. Boawttis (19^4, 1927), 
hownvor, Ideatifiid povdary aildw of poa as J. po^a^ai on th« 
tha Imala of eoaldlal chaxactero, Heaaafauad (1925), lator 
aioMdstod that i t was £• polyatoai f.ap* ff^ai aod a^i (1946) 
d«8l®3ated It aa 1* ^aolifaoiil DC» f • XiSlSft JSiSi -^^ ^ Iii 1949* 
C i a ^ aryaitaioidaiy has batn reported oa poaa (;yioay^iui) .Baltl 
arid Stottlawr (1957) raportod O^diopaia aad J, vclvsmni affaetta^ 
p€« plaata daring the laatGPlty of tha crop# Jtermalla (1977) and 
tloXmt^aia s3k l l * <1^ 77) have idastlfled mei-paphaam MSSSM <»» 
ffly<^iae aax> and Kbarhanda j ^ Sl» (1977) hai99 idantlfled 
!-terosioli6a» panioilla^ v&r^ Msm o^ BSi^ Dll^ ^ ^ aavaral 
I&1122Z3I& «PP* SoloiriJi (1956) obaarrad th&t isaSklM Sm^B^ < • 
spft >^ataa attacked ^aeolttff SSSBSSL '^^ othar lagamea* ^ryaipha 
aSSlIX haa heaa reported attaoisixig |#U3i.9t¥§ 9tt\9imlU 
inmmU^wasint 1958)t %ltt?1^g ap.t M!^wm 8P*t 'M^mllA 
ep«» £ttlSl4A «P*» i^ ;M&aft 9P^ &^ Affty^ SaXgg ap. (Blaner 1967) { 
•^Mlffll ftHl^r!<^l1lBB (Kiyor, 1967) and yrifolia^ ap« (Toeaon, 
^S'HU SryaliAf ty|.folii haa aleo bean reported on Xeguaaa 
(Ba3.1 j i i i , , 196BI Kapeor, 1967 and Bmtelaa, 1977) I lieralllpla 
Iffn^ 'lti^ fffffliHa on MXmm •PP*9 Psoralia ap. find Tieia taauifolia 
(BXttoer, 1967) and f,ap. aedloa^iaia on nadleajyy feloata (Byaeve, 
1961). BysovB ( ^  61) obaerred MsMm oiahoraaaa>«|^  f . , p . 
OA «^ faleata whoroaa 1« oomamlB f .sp* padieaarlnla 
ha» lHit& roported on Xueoiut 1^ IJaToshiciii ^ Si* ^197 )^ <>^ ^ 1* 
iffiSSia^ f.tp. jyciMU on 1 . jasdl»lt ^ JirwaoTlo (1969). 
SpitagTO^ toOtt full!d,afla has l>99n found atlau&lns f^ftapaaalti^ B 
Sl^imm (BluBiir, 1967 and BosMlaa* 19rrr)s gha^ aolma mdiataa 
(ttoauad ^ U * » ^99?)t I&ffla jJJSffi^^ HWIfglttfl aateS l i i 
mTi^ WftPrti ffffllB{ifl«^ttf9UR CHixsta, 19S$} ani JSa^ ii8i£gift SiSiS^Smr 
3Sasmm» 1* liiaWl^tff ««« mzSlM .Iftimgi (Aleom, 196S,69)* 
XBTVOO& (19€3)t1965) susgaated that Ixith g» pxl^^xio!^ and £• 
elolioagfifiaajpap attaoicad £, •yulii^ yla tet fai (1936) obaavvad ^* 
hmttil^  var* faliatnaa on J« irulaaapla and J« JfiUBL* ^<tx and 
j^lomcaa (196?) reportad that g* JSMm (!• ci6^»Q«*«t)p) 
attfidsed faoat of tlia lagoaaa* 
HaiaaarXund (1925) aa raportad hy Blumar (1967) held S^piai 
a v8 lid spaolaa end di-vidad i t intc foar phyalologic fOI®B viz., f• 
I. . ^ ^ on ! • .gaUTBP ^ ^ 1* SlZmitt ^.sp. • f g l f t M M l ' y t m t 
on j ^ ^isSiiSL ^A i^ £&li!ft*t.ap. it^9ft/SWrtfiMlnfti on liadl^ia^ 
ISJaUjia ^ ^ <*8P* vioiaa>aatlima on IJ^ tlS^  «atli». X* J3M3£BL.»A^ 
X* gJlvatica. Hirmta (195$) haa also aaparntad g* x^lvmii^ into 
variona apaeita end iaeatified »^ oiai on wild poa on tha l^ais 
of t;^a of eonidial gansisation* Solnbav (1965) and Kotova 
Jiiik* (1965) ohaarvad that powdary udldaw of }?sa waa g» 
i^ar3iii4f f« ap. i^ iJL (I* JSStoSl^)* ^^^ !ll^olaa?a (I96s) 
/ 
mport&& that ^ opmf^ mia alao attacked 1^-rm mmhar of le^^oiaas. 
Biillja^ova ^ j i . (1971) coiiftjreilncj the efeovQ otosorvatlons sag*3s-
i« ?oar:«i^8 2f,sp. pie^ atta<^0d pass. Blwiaer (1933, 
1<67), mra ta (1955)» JtiaeXl (1967) m& mpsor (1967) Ideatlfled 
the powdery ialld#w of psa as i , pi s i . Bluaer (1967) tea atteii^tod 
tc oaparsJta ! • pjai frora J . polvtoiii on tha b;-:sl0 of pras^iee of 
faitftr aatf mre l^ biwiclied appaadajas ca "WiQ parltbaeia i a t!is 
foiraar e© a^fEiast aVmadaiit ceid liTa,^larl.r brfinchad appsndsL^es 
iii t t e l a t t e r . SmmjalBl. (1922)» ^yo r (1947)t aoelSEKi (1963)t 
i'uclis j i l l » (1971)» Oor^a^i'ocaorlco Cl971)f Vow^ ^ gl* (1972) • 
^ a j i j ^ . (1977), ( lor tar^lUL. ( r 7 4 ) oad Ifo^xs ( 1 ^ 4 ) teve 
r9]3crtsd t h ' t p©r-t© ara attscisad b^ r ! • jgl i i aad not J . ppLygoni* 
Hlrcita (1966, 1976),wtiiX« catnloiulJi^ th3 .jao^raphloel d i e t r l -
tnstloa of powdory ^tdldaws,listed J* j j ^ atta-dclag iwat of ttia 
legiiia03» mm@lm (%'7T> s»ir:aQt3d thnt J» t»ol?i?oM win %a 
noare appropriate :^r powdery ndldsv of IszjpxaQs laacludli^ paa lii 
¥ia¥ of ©3V®iml overlapploii charactars batwaea J# iliSJL ^^^ 
J'rorti ladia thar® ar^ a cci.ifllcstiat| reports of tha powdtiy 
-lldaws of l0i|!imea. Lye| , l lola taarlee !^.a liaaa reported rittac>c« 
l^a: -]gX1if^ 9i l i l M CUpP l^ J i Sl.» 1936) ead ^ r t t e t ! • 
tatna^fofioioba. Ca.lamis oa.iaa cud Crotolaria irpp. (Mtal ^ ^ . , 
1949) whsreas Cidio.tisla taBrf^ has h^mi raportad on TrLtoaQlla 
fQaa»o-.<q:U90tip (CpimXt 1935) a.:id on TsT?hTO8ia t^miis ( t t l t tar j | i 
a l*t 1930). lliylltiotinia aiibsBireli^ has else btaa reportad ea 
I^lber:^iA oi9Qoo (Btitlar B,a& B l s ^ , 1931) m& Cassia M t e l M l a 
(I7ppGl j ^ ^ . t 1935) tot auidotrs j ^ ^ » (1'^64) su,g..|0sta0 that 
powfiary 'idlflOM Oii ariotbar specios of tess^ l»0»t j£* peeicleiiteliB 
«fi3 :^r%ey.?t^^ffii j^§aMa» 1*. telli ^3?, ,fe|,|,f|tftffi Itas also bam 
fbiaiia ettEOtsiiiy Ifmsaolas p^oonitifclitiQ (Aaonymust 195*^ ) « f^i 
il» ftili . t i ; i^ fjii J . i?^i.mris f^ianaavo, tcfio) . S©!il ^1 l l « <1^SS) 
I t , t^sraforet appoars t>!.-::t I t i s mt on® sia^l© |iowie27 
-illday ftaii.iU8 timt attacks tha larjoses tmt thsr© ara several 
ape-das ^uS 'jvaa :^ jaiie]» viftich fcrs tliQ eatzg&l or.^iilsms of pswdory 
•lldaw c-f {ilffQraat IstSianss. 'Jliis cc»nfiasioa has pxobebl^ rsmil-
taci i3©oi.-iis9 l a i«i1fti.ra sslifem parlthacla teva tiaaa obsarv-aS on 
powfiti^ mil68« iiifaotscl laaTras, Th© psrlthaolai produotioa Jma 
itirely l39®a obssrvaii iii wsat^ r^ai part of Uttar Predaste* wliereaa 
thfsy have fs^ aea firs^aitlj observed in -sast Utter Bfad9#i (saxwa» 
I'cfifBoiml corxaaniciitioiit Vea^at^Jcrlshiifil;^, 1951 aad Batter et a i» . 
1931)» 
sal.taoa (19^3 while l i s t ia i i 35? epaoies l a 157 geasm 
313 Hasted t% t J . mlv.wal has s wl-dtst host irmts thaa any otht r 
Q}:iQQlQB» Cla-ar laboratory coiiditicis the hoat rtiii^i;^ ©^  J» 
TioXy,y&^ hits besa stii«i©i Ijrf Siiliasa C1903) Sdarie (1920), ^ s^lias 
(10231, liaa-arluiifi (1"'25)f Bhxmr (1^33), mrvQoi (1936) sad 
&reitlcw (1^40)» 
u 
ifemslat CtSTT) folicwta^ Salmoa's feroad species ceacapt 
rtportefi ^ , ^ly^o^ii oa 51 sp«otas la 21 it&mm. of 11 fardlles 
Ifi t!i0 proviaee of tatajlOf Oaaada* Blwrner (1967) while aasi?^-* 
utxki powdery i^ldew of pea to i#, u la l l i s ted about 4B s^^eoies 
l a 1C gtaera ee hosts from CentJ^l lorope, Jimell (1967) coiisl-
&&rm& J . plBl as j)atho*i«alo on pea ©ad mv9 a H a t of !50ste l a 
From aaoa.|st the le.:iuaa&, J . polyifoal has beea reported 
oa iteeooHia aiirana (IdtEeabergsr ^ i i , , 1957 & Sorle ^ ^ . , 
1973) f ^ la l f f i l la ( i ^e t se l , 192^1 (V?lli^ ©» 19261 ^auneyer, 1930s 
GuiaalaiiJmm, 19311 13«adaa, 1941s Garwood 1950? Be Iialiocha, 19551 
UtEoafe^sarger j ^ , a | ^ . , 19578 Vlelrsi» 19611 Crlspla jgi g i# , 19641 
Inm M S I * * 1964 aad Biae Bslaaoo S^gl** 1966),, X» T^aoatuf 
(&iy.d9r j ^ jy, , , 1945). £* cooolaeua (larwoad, 1947) • 1# gadl; 
(Wallace, 1930), T^i^ aecmimta C^ l l aee , 1936), ! • ,gte,;^4iil 
•©Ibaald, 1937i Wallace, 1941 aad ajatlaVldels, 1953)» i » JgS 
Cr,'-h'ma, 1931 ma . Io l ia i ioa^l | . . t 1*^3) Rad ^"olee^ eordsti. aad 
seMfya^ -ge. foi^^atl var« laeiaeloteta (Hlmta, 1955)« 
After Bluiu?^*® (1967) test l i s t of J . pl8l« :^adl^of9ra 
^mhXf^-WV^n %^^mWA ^s** Japoaloa. ^al^relB hcrtaaMs aad 
J6» iltmiB ^^® b®^ addad es hoets h^ mwiM (1955)S ¥tela faba 
by iiaysa (1953) aad J^ffilaEs gPlyP^yUVg ^ StitikoMaicaa (1977). 
l u 
la Tar'ia, J , ml^mni^ tea h®m. rsfjortad oa £* ^mtum var . 
mMSm* ^^^miX^- ^fmm^m ^^ MM§, mU^m ^^te i ^ jg^«, 
^''''^^'ji "^Timn^llu potyoamta Ctrover, 1952) f h^ pdomtua (laVfSl 
j i a j , . , 1966)} 1 . gwy^irfflti (aaaicfila j ^ ^ . , 1^7)5 ^ . jganga 
( att t tr g^ §l»» 1971) f~ad f. R r^ma,^  (dttpte ,p;l |^1«, 1976)« 
!aier9 lira severe! mivtTt>tmm.tal factors which laSlnmm^ 
tli-e novalopasat of pcwd^ory n i l daws riifi of these taaparatur© aa<l 
ncistcra liava beaa rsportsS to attribot® a eciiaid^ratols effect 
0.. tiioir dewalopsmt* 
Snl.,jM (1^-13), Ifti (1946), XBimood (I949t 1950), Steads 
M ^ * Cl'64) aafi llappal j j ^ ^ » (1975) raportQ^ ^raatar iiicldcrisa 
°^ -i* ""giy^ goa^  ^adsr fliy thaa la y#t osncitioas* 'f^iais th i s 
i^tc coa0ie^^it?,ticja ScliEladaifeiiQolit (1960) 1ms asaiiSi-mttd pcswdary 
•••dLlirwB fis Xerophillo \&ill^ Ji^r^n ii^l) renortad that l a case 
Cit pmB thM i^C3lial irowth BM. sijors pnsciuetioB ^acrsaaad whea 
leaf-wjstar pctsat ia l aaeraasafi fron -4#5*' 0#5 ter (Soil water r t 
fiald cajmcity) to •-•& • 1»C bfir ( to the parw-amxt wilting 
point ) . UitAlBT raaolts tev® bsaa oto^ervta- b., Sturm (1958) with 
£» polv.y'i^ iflr Gil Clover, amr rlevelopmoat cf powdery i^ dldaw durlaf 
K'laa lis® tjssa ettrlto»tad aot Ciil/ to the maebanSc'l &?3£;ja to 
pcwtlary raild©w coladls (Iiarwoo<3, 1936)» topt also &a to pcor 
file >€irsBl Df coalt ta lii the s i r durla^t mtny y«ithar (larweod, 
1934) • the rirsetsr oocwrrs^Cts of rr.lldcw p i r c s i t t , Ciclii/iOteltip 
1± 
Q^a^Ml (JCaroood, 19iJ7). The f^rmtar prodactioa of sporaa 
uader r45derate thiu* iiadar ht^^ relat ive Ii»::iaitis8 ind tha l r 
greater capability to jsruiiiate uader low tb? a ua6^T high 
£itr.ospharlc hurdfllty (Ha r&pitjad» 19^5) have elac contributed 
towards low develoiMoat of powdea:^  mildew fiurii^ reine* l a 
ccntreiy to t h i s , fcrwood (1936) ohowed thft re lat ive hunldity 
of the i'trnospharQ has had either m or sli<|ht effect on powdery 
fiildew aevelopjseat. Xiarwood fl936), Erodle jg^ « i . (1942), 
3«?dic (If45) and Kotharl ,f$ B2> (1972) rejsortad t h r t coatdla 
^sltht .:3nni;iate ta relat ive hunddltlas s.pnrocehin.t s;ero fO^ BH ) 
% -^ich was bocattse of h l ^ water ccataiit of the coaldifi 1,9. 69 
percent (Jbooty ^BL»» "^^SS) I^*** slow rata of wntsr ev^^porFtloa 
(i'ari/ood, 1952). Garwood (1936) aad Brodle (1945) report-ad th r t 
tho .'jeiiaiiif'tloii of ccaldia of J,m :.'Ol'.^ ?tciil frora Trlfolltjm« Bi^aaolus 
per cent 
Polnhliiltim aad C-'enoth^ra was 'Tore at zero /relat ive hunldlty as 
CO parec to those iron Srass^oa sp. I t rjrobably liidloat.^s thnt 
the host Oil which the coiiidia VTB t:rr^<i36 vim aiffect the capa-
o i l l ty of coaidla to .jer"iisatta a t zero percent re la t ive hutnidity, 
.koth&rl j i ^ « (1^72) observed th£t aoaidltr of ^* poly^goai from 
]t5-'py .xorriiiiiated at ICO perceat relat ive Irasiidlty, but Stevsly 
e^ ai,. (1966) fouad that the o;>tlnt3i3 s-elatlve humlj^lty for -j^r-
"Ination was 52 J^rceat* iCarwood (1936) r i^d Kyrylc ^ £ 1 . ( 1 9 7 2 ) 
concluded th-1 th« isrraiaatioa wes highest tt 100 eroeat RH. 
lowever, the optlnum relat ive hurldlty for develonn^t of ix^tho-
ysa aad severity of aiaense # 8 reported to be 70-80 percsat by 
^ r, 
Kyryk j t al . (197^ -') and 85 parcoit with 1 #61 lachee lalafittll 
(Sorla ijt a l , , 1973). Yarwood (1936) reported ^at fflyeellom grew 
weXX at 0-100 HH, tw«t low relative hunddity followed lay h i ^ tera-
pexftture icilled tha fim^s* HasrmBrlmid (19?$) reported that in 
daiQ} and ati l l air» the ooaidiphores of J. poly^ni oa PiaMm 
sativum produced numeroas chaifts instead of one coaidium at the tip* 
The raininaiB temperature for the gfenniaatioa of eonidia of 
J» i^ o^lvaroni on cowpeas was 7°C (Biuleohf 1969) and on clover 16®C 
(Stavely ^ a^ .^» 1966). The raaxisKun temperature for conldial 
gertniaatloa of cowpea strain waa 33^ C (Ifeuleeht 1969)» clover straia 
?8°C <&tavely jii a^.t 1966) and poppy strain 3?«5®C (Kothsri ^ 
al.f 197^). Kyryk j j al», (1972) reported optimam temperaturt 
for the germinatioa of coiadia of J. eoima^ f^l f,sp. pjai to bt 
''O^ C whereas according to Stavely p^ fiX* (1966), Paulaoh (1969) 
and Kothari s^ sl» (1972) i t ranged from ?0»?5°C» Yhrwood 
excellent (1954) la hie/raviaw of litoapature^suggested that tolerance of 
powdery mildew to heat was usually lower than that of their 
hOBte» and i t was possible by treating the host to fsHie plants 
of i!iild«w without host injury. With g» ixalvgoni oa beaast this 
was possible in about 20 minutes at 40®C, 2 minutes at 45**» *0 
seoondis at 50® and 3 eecoads at 55°C temperature. He later (1956) 
reported that when bean leaves were immersed in hot uater for a 
few seconds before inoculetioast their susceptibility to J* xjol^monl 
wns iacr^EBO^. feywc-ofi (1o36) raport©fi tl^at haf t ia j of eeiiifH.a 
°^ ii» PoLvAro^ i,! before .taansiaiitiozi tiysTmn^t .•jsraln.- ttoia» 
"law-erltiad (1t|25> oiiaerTaa thf^t optiaj" tcr-pcistiara for tlie 
0welor>rasat of powfiary 'rdlfisv of pmi vias 20°C, Mharsos I'^ft^^k. 
M i l * C1972) report id i t to m as 2CW25 G. Soria M ! ! • ^1973) 
rajorted optlifUf;. terspexiatura to b© 25.6'^ 'C fcr -loat^ ntrf^la. 
BiicMiein "jt e l . Ct92*:0 reported thct a^ i a'^ ercs^ e^ dnll^- t"r":p9a?s-
tura of 510 to 52D°C fror; tha ^oaent of tlTst sope^ai^.-ica of 
to tli42 production of parith-aeia, ssitti ClS'7f*), o.i th-a cthsr 
lii^ad, raportsd tJmt 1f-20®C t'jrapore-^.yo ii^ is itevotiireblg for the 
i rd t ia t loa of elaistocarp of J» ^^ol'^ m a^i of p«» ua^ lath-'/^Kis 
Hajirarlttiifi C1«255 aafl Isrwoofl C1934) su.:?i:9ot36 that 11 tht 
i s asaaatial for the aavslopmaat of powrlai^ ntldotf f,ii .^aa^Kil. 
i^orlE JiliJfc. (t'?73) etossiwafi t & t for s^ t t r t davslopnsat of 
'• 1 
J» 'yly^^ft^ oil J# augiWtBt 9976 '>osl»om -fey to ta l sclnr csii3i^ x^;y 
i s JKjqoirod, t^tiisri ^ aji* C1972) teii^awsTt rsporta-^ that .tarsal-
ifcsticn •:*f ccaifi-iE was Uiiaff3Cti20 toy ll ; |bt cad d?-»£« 'iarviocfl 
(105 7) rep3rt3<S tBat sirif^ritj of lailiQw cf pleats iaopaesad ultli 
tfe8 t^rEtioa of Xiiffet tapto a osrfctiia pciat &iifl tliaa dacransad, 
Ila in 1942 oh8Q.3nre6 aora Itucurlaiit cl9V3loi)8i3at of powfiary rtiilfisw 
la shsae thaa in f?,'ll natural liiSbt. Litliit faa;y Gff-3ct powfiaar^ r 
•liaaw both aireotly afi'aetiaf the fViasaa or iadlrQOtXy tterou:^ 
lu 
i t s ©ffaot oa tha host« JCarwood (1934) reported that i a low 
l i^h t JUitaaaltloa or fia3Fsca«sn, photoeyathesls i s reduoafi vfcioh 
ulti?mt9ly r »(^ ucad the carbohydrate auppXy to fljajus. Garwood 
(1f06f 1957) further observed that when sons© portion of patloi® 
of lafact jd hma p lsats vera daiiceaed, tho dS^nraai periodicity 
of ccnidloT^ore laaturatioa of J^ i?olY^oai i^is aot Kpparsat af ter 
five days oa the darSceaad portioa while ras t of the part ues 
shDwlii?f dluroal p3rlctiielty» 
FspBuakaya (1'i58) reported that th3 diaeaoe incidence 
wcB ziot oaly hl«f^  but the disease epfxaarod a^irlier i a poorly 
cultivated aoils whereas i t wfia delayed i a well cultivated sollo, 
Hilii.mardea gt a l . (I969) reported that developmeat of powdery 
rdl^ew wt-s reduced whmi SET oaitini a i t ra ta wf^a supplied to tha 
pi. a t s . ^9 iafaction w?ie raducad by hl?^ potasalue (Stum, 
1950)# TretVvB c^ovB %% pl* (1965) observed t t e t powdery tnlldew 
iafsotioa wf 0 raducad h^ hijh level of P^O- sad &^(J (ad Knctarlal 
fer t i l iBere (phosi^bacteria aad aitrci;xla)# 'Phoiapsoa^ al.(1976) 
fouud thJ t there wtis aa lacrti? se i a the davelopmont of rowdery 
rdldew a t hi-jher ftcse of KH^ xC^  aad low dose of Ga('IC-)^» 
"Ijher dcao of allicoa (Tiowl?t 1935) aad boron (iCarwood, 193B) 
rosultei' in poor rtevalopuaat of the mildew* 
Browa (1930) observed that hlr^ti soi l pH ftevoured tho 
tfevalojjmeat of r:iilfiew oa cowpea, lTowev3r, ir.rwood (1931) otrtniaed 
lb 
m such Qffaot from a -predad series of applleatloii of aodlura 
hydroxlclo end sul hurto aold to Boil« 
Co^isiderBbie woxfe has bea.i cloat on the coiitrol of powdery 
ildows by the use oi* chSfrdoals ineludlit^ l^or sfuilo aad 02*3^ 
ale sulphwr (cartmi!iot3) furtjicidsst copper ewlphatd prap£ rcitioas, 
ctarirous oxide p3?eijaratioaa, or-:adio mercurial cosipouads, varlo«s 
laorfpiiiio OGispotmdSt syateinlo ociapouada llico captaat baalatOt 
aux-oofuaaiat iriseofulvljat ollvoinyclii, uiid oercobia e t c . , f a t l -
bict lcs t oriiaioic dyas aad mlaeial o i l s (iarwood, 1946» 19511 
19S'7 and Jel jgi a j , . , 1974). 
feichtaslr (1949) reported that toxici ty of sulphur cay 
ba lacreaaad by higher tsaperaturo. 'aaroe (1963) while assaying 
thcj iisl-iibltioii of Bpore tormiartlcn of j;» poly^cai la v t t ry 
^^ ^^  la vivo ^y tea ftjii^loidas, observgd t?lffQraat resul t s with 
t^ifferaat fuajloides* 
CoTjpouafis 11^9 copper C" rboa? te s^ Jid ic^rf^thaae h^vQ beea 
fomi& "tasra effactive thf^i stJl ihur dust (Terrel l , 1931 end 
'Jtrr^ior, 1954). Bojiiiet ^ c]^»(l962) aar! Chaacoias (1^2) have 
'm1Latai:iad that bljia jncryl ((^opacryl) and crotonfite corapouada 
w33?o tea t ines aarl five tines ^ r e fuAtlcldsl tbun wettnble 
sulchurt raspeotlvely. (M the ot sr haad^Aoatfixls (1976) 
r e c r t e d th^t sul.hur dust was suoerior to wettable mil hur, 
bem^Tyl, c« r ic hydroxide cr three propzletr^ry foaji-Oides, 
l u 
Seeds t rea t sa with car ta ta chardcJ^la have rssultad Into 
lessor devalopaoat of powdery inlldow or fiiffersat lagumaa 
(Crowfora, 1927; iClvl, 19651 Proshaev, 1964« Uchalleriico, 1965 J 
Ctoanooisao i i i s i * * 19698 Aplf, ^ a l « ^ l 9 7 0 aad Jhooly J i i l » » 
I97i)* ^r^lJisoii ^ a^* (195P , 1959 and I960) have 
controlled t l ^ dl8«ine by adjwstlai the riliaKr?;! eospoaitloa of 
tha s o i l . Dicker (1'^61), i31«2ayat j i i^i,. (1t^7) , ^l-zayst ^ ^ . 
(1tj68) aad lla!!f e t t (1968) hare used oyote^alc fiiiiTleldss f^r an 
effective ccntrol of powdery nildaw whereas llel j ^ i l . (1*^74) 
hPve used aat lMotlcs ead Jorter et. a^j, (1974) purlae aiid pyri-
mltilaa compotaada for the control of ^* £!§! • 
lu ladia also "VKrloue iaoi'^iaaio axid or,i:aalo compjuads 
Il^a sulphur dust» wettabl© sulphnrf cosaa* alosal , icfirathaae. 
thiovitf sulicol.* Tjoraataa, morocide, cureofaa^jia* pareaoxj 
:r.adhB}c3lK)lt sultaf, dacoiill«27l7f bordeaux sdacturetthio ^hnijatB 
coji^uadst trldeoDi^phf sulfex nad cf l lxla hmr® beea used to 
coatrol powdery rdldew of le^meg (Joehi, 1955! SrivrgtR'^a ^gX,m 
1975? ^ t h « r ^ £ l » t 1971s a i s h ^ a l . , , 1970s a « p t a ^ ^ » , 
19765 Tiioste 5 i s i , , I966J . ^ t h u r ^ G j , , , 19721 Sia-^ ^ G1.», 
19741 S i a ^ ^ ^ . f 1«75l KhP.re j i ^ i , , 1974** '^iJoste j j^ ^ . , 
1970 5 fOiatua ^SJL»» 1977s Hathi J t ^ » t 1977 Jsad Shtitela ^ 
„.. 1977). 
Ayres (1977) obaenred that fs^el ia l :*rowth aad spore 
itiduetioa of ^» t>iBi dsera^ j^sati whea soil was .iot wetared before 
or aftar iaoculi^tioa of the pl^^ats. uliea icclodust wfis applied 
i n ediately aftor fBiu or a w« t^ar uprtiy fad thea allowed to dry, 
IV 
I t Qfihsi^d rmdh. loaiar thaa fild ordiimrj flowors of selplmr 
(^ \i3oayrama»« 1930). Alicbuaaa ^^if, g^. (1959) aui^stafi tlsat 
enplicatioa of fuo-ficicea ia tha iioraiii,:, whaa epray drif t 
ya3 1Q3S ia tbe a t l l l a r a i r t holpad to ^rma^t the bJUi relaosa 
Df sporsa rotuifi about mldfiay. 
'ihQ la;}«rlot2s actioa of raia oa ^wdery aUfiew (Ia2T«o(l» 
1934J 1936) Jxas natwa^ally su^rjst^d tl2© possibi l i ty of coibotiaT 
tHs^aaaaa foj loaaaa of a •**!'.tar spray and ferwoiDfi l a 1939 observed 
that colonios o3f ^ . i?oly;ioai oxi £# vulairiB were reduced fron 
ISCC to «.€ par four plfuitSf )^mi sprayed daily, at about 7C l b . 
prasaure la the l a t e r afteraoc-n, for 11 days* Btartiriij a t tA hours 
af tar iuooiilatio-aG. Bcm.?0ey (1949) has showa that the ia^idance 
cf powdery aildows djcraased aa the ra lafa l l Increased. Spray-
Ijrj of pliiiita with hot *©tar» combtaia.: the l ih ib i t i i i i effact of 
wGtar aid litiat affactively coatrslled the powdery mildew but tha 
tr®-t^:x3at has ^gcmxtQT rimt of plaiit la^uiry (Torbroat 1849 aad 
/aoa^Taousi 1099) • 
Altl«30#i aiacai^ attempts ha:v9 beea rjade by eeveral 
worcers to develop var ie t ies of la<,7Jiao3 rsslotfiat to j^wdery 
•nildaw l^sSKSf but aoae of thsEs could imdatciia the rasietaace 
for t|ult0 a loa-: t ine (Kolpt I95'3j Webb ^ §X** ''^^^ ^^^ - ^ ^ 
Sl^aX*» 1975). 
I t 18 elaar fJrjs the briaf review of I l t3ra tur3 tlmt ao 
G-jvABrmttQ mit< has beoQ crirrl-ad out la ladla oxi the powdery 
11 u 
vAl&mt of iQrioaee. ' oreovart there appeEirs to be moT& thtm om 
speolas or avaa /j^era involved ia the oriwa^itioa of tha diasQae* 
;iotMii^3 ia isuaown as to why tha ^owdary mildew ,?aiierelly app^ire 
i-i the l a t e r part of grcwla^ seasoa of the crop* Heace la order 
to uaderstaad the ©iscive aspeote of parsisitlea of powdery mUdew 
of leijomae the followiaji atudlee will tos isncle, 
I* '^ os fiald in aad iiroiari<l Ali.'iai^ will Im ^arveye*? to agsags 
the liiciiisiiee of pswclayy r-lldew oa different l3];aries aad to 
leaatlfy th®2i as fs.r ns irassihle. 
I I . iiffeot of dtfjTsi^at tSBperS'toras '^ad re la t ive Immiditles 
oa semioatioa of ooiiidia of i-^wdery mildew from differaat 
IdiPmea. 
I I I . Sffect of differaat twipeimtureg end re la t ive hHalditias 
oa the developmeat of powdei^ mildew on differaat nnsts* 
I?» '^m hoot wmQ of ixswdary mildaw from dlffaraiit le?iuraee« 
? . UQT&miim of diffgrmt cultivara of pees fmc! cowpeaa n^atast 
r0!3,-'3etive powdexy laildeys. 
VI. .ifx'act of BoitJ.i oa tli3 davelommt of powdery niieciw of t:>en, 
H I . I^ylloophes?© nycoflorfi > both of healthy ft^ d dtse?:.'3ad 
p lsa t s . 
' I I I . affect of !l3imticideii f a6 (^ i1.MSck0e oa the davelo-aaat of 
powdery '^lldew oapea. 
i J 
ilelfls with Tieapmloou© cropa l a aa<5 ayotsnd Ali^irh will 
b3 T?isitae rotsad tlie yaar to racord. the ladflaaoa im€ e^r7*3rlty 
oi* th3 powdaxy ^lldsw^ ^ 3 four netsr sspaars area id l t 5^0 
salactea raiif^oinly la aacfe ft^ld nM mmbev of pleats dhou±m 
!?y^ :iptoms will be ccuatad and the tiefrso of severity a.-ifi p-jrce/i* 
tci':e of irifootioa wilt ba '•'^tsmlaad* Thre© ouch T-mQlarti '^11 
bo ta.Qii par ftdlt ' . Xa tha H:itchaL. .laro j^ma th-3 fJl.-^ f^ 33 i.it-aisit/ 
will b8 eQtarrd.i0c in the eat i rs bad. 
Hie severity of powdai^ s^ dldew vdll ba jradat? aa uadesv 
uc iaf3Ctloa (-) » >Jo nmcrosoopically vls ihla nlf^acsod 
;3.,t2ptoma« 
l id liifaatioa (*) • i:\i3tulaa few* s"«ill in. size r*a6 
scattarefi, 
odarats iofgctloa <••) « ^Uetulaa sany, larxar la gise, 
t&^ f!la:T tc coal 3900 • 
Severe infaotloa (•-•••) •» Bi?: puatulaa ooverln; almost the 
cj.itira laaf aroat f'lso on nteo 
rad f ru i t s . 
Attotspts will ba sadG to br-30 tbs 1il9.it1.ficatloa of 
j^ Gwr'ary rrHdaw on claleMstothacis'l chc::n>ct^ r^a nn f t r as roeslMs. 
2u 
T,:; caaa of thei r aca-availahlli ty tha coaldal c-T,ra,cta?a «i.ll 
•^'cr lc?2,.itifyla:i t'aa -owdOTy -dlt'^ iw fna.^ sH the Ixifactad 
l-jai?2o frcm flfrsr j^t rla/its will Im c^'lleoted from varlowa 
loca l t t l as Eiad rflll ba brcu ;ht to tbg l/ib?)i-atrry in 'OlythanQ 
b: ijjs. In ordar to rml.;itala tha calttzr0 In the .^lasehoi^a the 
h ^ l t h / s3-2eila*s» of th j pi. at from which tha a^xtsrlal "raa 
b'jea collaoted, .vill ba tiiotailatad parlociloally so that laocu-
lun i s '^vallabla for further atudlas* 
L.eods of difraraiat p la i t s will ba mirfaca steilllKafi 
a-if^  l a t e r sown in riutoclctvat! ooil» lies'Jllata la thi" eot / la-
doaous rta^s or 3 leaf sta-^e '"ad nt t inas lonves of s? ttiro 
Iriats *.lll b3 liiDCulata^ by tiry festi.^]; teachiilqwe no TTrtv'"t3sad 
by :.c1i!d.tt (1^5!^). 
PitJtTi tbG lafaction tbi33 dmoloV'^C the r^jcelirl na^ 
coiilt'ial chrractara viz,, colour of the rn^celiun in older 
i.5t!nttil3s (,ioai,:ia, 1Q36 aa6 &rwood, 1957)• nbapa (Alccrii» 
1V6G, 1969 aaS Blufsar, 1967) anxl si2.9 ( owwoas, I924t 1';275 
!-liJnar, 1967s kapoor, 1967? Juas l l , 1967 t,a6 Bir^elsa, 1977) 
of cooidla, praa-aaca a/id abaaiics or tlbrcslii Ix^dlas (Iloir-ii, 
1 37J Clara, 1953, 1964! ^ b l e ^ ^ J ^ . , I96 naa Jhooty, 1967) 
G-jl t^pa of .jaiTi tisbs duria/j tha •jc3r!!iliif:tioa of coaldle (-'"Irata, 
1942- • 1955$ /iable 3t £4 , , 1963 me Uraeovl t l s , 1965) will he 
21 
ecaiaia will ^^ HDia^sa ixi 3 P^rcat solution of l^^ H Cam®, 
^ a j , , . 1965) aaa will bs am ta^^ ^n^^r tha -lierrscopo. 
ioy atud^r^t tha tii.a r.f w ^ tt^te. forn36 et.na:t tha 
^erainatiaa. t^ a^ c a i a i a will b^ ^r^^^^ ^^'^ ^ ^ ^^ ^^ ^^  ^^^^ 
oliraa nleca^ oa ..ic^as - tPin .-tlo l a a ••.atrl-^'lnl . I t t i doiible 
r i r m u ^ a wat.r . t t h . b.tto^". %aB. ^ 1 1 l^^ter l.e t r - rmt«ad 
1,x .4 i^xct^bator r«:i.ilri3 et 17«22^C. After 24 ho«ra th^ eooiair 
,111 ua . t a l :^^ t:i eotton Mt.^ aa^ ^ udU b^ no^oto^ 1^ l a c to - i 3 . 
:^1 .^ g^ the tyr^a of / ^ 3 ^ tuba for^ a^ ^^  will bo obeervad. 
^or (i0t^3rriliii.i^ tba siaa, the COIA^IB Vlll b3 Btrl:i3t? l a 
25r>.3no coaicia -rfill be maivsai'ee,, " l^e olea so obtalnafi will h^ 
subj'^ctad to st£itl?^ical i.aalysis. 
'm^ si23 mi6 s!!ap9 of olaiototliacla, rffir^ hsr of osoi par 
al3iatQt!i90i«a im& lumber of anetnp.:T3S la e^ -oh csct^o ul l l also 
lii ac!^itlon to th i s the v^rioys ot'r:or ooiipotisats of 
cleistot1i'3Cla \rt l l ba moasarsd, 
^IW*»«IWi|Wi*w>WW«lW«MW«MMWIwJwBiWM*»W<«l|«WMI llll ill • ill I l l i lTl iMKMM—«MWWW^WW^pWWWi>«>l lMM«>—^WW*-^Mi*^* llllll HI )IM»III> I H l w | | • i IH t i 
ii'TQGtlj collactac coaicla ci' al/r^st ocas r.j© will be 
9 ' ' 
f?t!Qt0d over the diy cloan slidos with the halp of a rl^se-TOd 
( t o l r ^ ^ l , , , 1962), Theaa slldeB wilX fee leapt on 'ilsss-trlrtii-^lgs 
placed in ••Qtridlshos coatalaj.a::: doubla d ls t i l iad water et th© 
bottot2. f^liesa will bo trctrisfarra*^ to iiicutetcrg aecli rur.juiia''? 
a t - 5 . 5» 10» 15. ^0, 25» 50 fia« 55 0 respsotiiraly. 
Swptr mturatatl solutioxis of ciffereat sa l t a will b9 
uaed for oBintaiiiliii diffear^jiit ralat lva hum! (21 t i e s (Tabla !>• 
iiuper saturated 
solutions of 
i l l a t i v e humitiitl33 
% a t 2r-C 




An oxiium onlphate 
J'^ inc sDlphnte 
fil-3ofilum hydro T-an phosphata 
Cc;per sulphate 









VMn& boos of BiyaiOB aad Chetnlstry, 1957) • 
The fieaoicrtors will be usQd as oht nbera. Ti.a xlaas 
sllftes cciitaialat coiiiSla will be placed ca tl«^8n»tria:2^l0S ABT^ 
&b3va the level of solutloas in the doosicators. The entire 
assesbly u l l l be rcept at 20*^0. 
9 ' 
'^la ;jars:l.i;.'.tlo.a of t!i6 coaidia will ba otueied aftop 4» 
0, 12, ' ^ , 5 6 48, 6^ and 7^ howrs of incabstloa. i:^recj3t?».te of 
•l0S»?2taritioii will te cf^lcsulst ed bj ooiiatli : tha to ta l imnli^r cf 
ccnidla lii. thres diftsraat fielrle i tii^ thosa that ^111 -^arn'dasta* 
I i order to .'^atsiirdae t^ i?^  ef "aet oi' '?if ferxit t-s" r-igiettires 
aj.? r^letiv® Isu'-lditlJa oa tha s :>rv9ai^ taca rad a'srvaH.t-* cf t^ sa 
nowderj "dtdew aaf clalf^t'Sthacit'.! preAictlori, niirfrca ste2:'lllsgi' 
aur'jus CL,) **ilCEe:< aad £• gg^ a.-& (!•)• riapptr y i l l b3 so-wa la 
satocle'^ad soil ociitaiaad la 15 on cl*^ y^ {:©ts. At the sacj^im 
ntG :3 th3 pl£uats will \m iiKJOul&t-j^  .dtii tn»s p^wdaiy mllfiaw. 
Iricculritse plsrits will i-".r ©diiitely \m tiaixsf33?r3(! to ..^row^ 
chf:nfesr nmiiia't nt 5^ , tO, 15i 20, '*l*t ^ t 30 &i6 35°C r^ei^ac-
tiVQlj, At i:«.c!i ai* t'le alova tijnt->arat«.r-3s the effect- of 50, 60, 
7^» 3^C, 90 sad 95 percent relativa hundditias will be stwdlsd, 
•^3 liiocclatad '^•:n;^ will ba ra•tulaili' axfiminQe frr tha eppas* 
rJ--:ics3 of tliQ pcwaary nildo«, liicculatsd plmits \«iiU be Is t t -
ia the c-i.t-ilj0r for nljotit a noiith or so to loo< for t h i ^aralop-
wmX Qf clelsttttjacoa, 
'i'hQ effoct 0/ PlTfsraiit ten;p9rsatiir9s a,a6 re la t ive hwmiai-. 
t i e s on t'i3 darvato'-umt cf pcwdary -ilfisy of la^winas will T I K 
be sturliati en fistrehid IQ I^Y-CJ cr laef dlaos C'^o-Tisoat 1960,64). 
2'. 
Loaves will be raraovea fror. tha uppsrr^st aoda- of tmliifsctae 
' ^aa ts . n3cs will be ci-t . I th 1 ois aisffiatsr s tar l l i sod co«c 
borer aa6 will h^ floatsf? oa etaJlllEse .i^ i^tar contc'laad la s t a r l -
liaefi petri-ai8h3B, r^taoUsa Isava^. on tba otharhmia, vAll be 
•plficae 0X1 :l£sa aUess ^e;t on a tU^as-tilf^naa t.i a -otrldish 
with the p3ticl3 eippaa ia watar. Tliay will txim ba l.icc- I ' tad 
.1th the conldii: from different :'3CBtB a^d will >i0 axanlncic? rev^ 
l a r ly for tha production oi D^Tiiitons. 
ueaaiia:;: of tiiffsrent le 3ia-3e will ^Iso t)3 incculnt^d 
la d l t ra re i t f>^rts o:C thJ l r trowiat sesison ciic! tha .^evalf-pmsat 
of ais i^SisQ will Im sxardaad, •ms Dlaats so l:iociilat8a will >^3 
lef t t i l l th3 frtJltla^^ la or^er to obsarva tha fircepotloa of 
cl3letotbeola» 
i'or hont ra^v?a att3.f'lan 30^61 ia:*s of ^» ea.lan. (Ti,) " i l l s p . t 
•*•*•» ! • wl;g^^3 ''^ -f £• as^titmrn. ?nfolit2o alcgcaadrlmaa '0., T_, 
£SI2i^ &• X* ^9^4^>r?^9ffW5» i * ;^iM» l i l ^ aoooMtifol^g (Jaegi*) 
:'&rechal, ^ . snrauo. V, ;;iur^ o me ¥. aamiculatft (•,•> /4tlr:-. will he 
rMs2C ta £.utool&V3fl BOII , coat.-;iii3<! la 15 or? cluypota. '-^hBU ccty-
locoiis hava ST-iQrrad tha aaieiia^g will T)e laoca)lat>3a «t+h coaldia 
i f pcwaary rdldew frc-r. dlffsraat ISii^mBo. I^cvlatod plants will 
tha.i be trtrasforefi to sapai^.t:? jlasr-housa obssit>or fiat? will 
.••or stuc-.^i.a2 tha vGrlotr*! raslettuiea differeat CTJltivsrg 
of p ^ tad cx3wf*aa will b9 .^ p^rowa la e^ntoclsvod sol l i eo.atx:iiiad ia 
15 en cley potsi aad will ba Inoeulatse with powdary ffilldew CG::ddia 
froo th0ir r-'3p0Ctive boots. 
ilia laoculstad nlants will l39 trsasfarrad to flagshooaa 
baicli or the fialdi as the cmsa nmy be. 
Seed© of raoet BwscQ'ntilJl® variety of '^m. will b3 scwi l a 
aolr' l^vclia6 E.ati th02t)tt;?*hly yashsd r tysr isaadt cor,it?-l/io<? la 15 
CO .fiEgs^ crocskss. '^o eech pet boi^<i frsa Loa-t Aohtoa notrlojit 
sojlrtloa (Howltti 1966) will bs afided dally. The aaodlla.xn will 
foa liM3csulatac with pea powdery ralldsw at tl3re9-l0af sta^a. To 
Bl3E sets ct pota» -aaoh raplicotsfi fivs t lnee , will he ; d-r-sd r , 5 , 
1.0, 2.&, 5.0, 7.5 cui& 1C.C ra solution hST;la? 5t 10, 25, 5C, 75 
ciad IGO pps boroa rjopactively oxoept tha sovaath sot oT pots 
te'",Sch coulfi sarva ca cojitrol. 
After 2G &--ys of iacjculBtlons the plarits will t^Q ta-prootad, 
wrionac! fmd drlefl iii hot r?ir evea e t 6C°0. water soluble boron 
will b© -setl^'Ctad la saiifls OA aiffereiit pots c^d totPl boro.i 
coatatit will, alsc ba astirmted l a root« n,i^ ohoots (Ber-jer aafi 
" loui , 1944). i'or writer solnbla bcroA 1?"' ;j ovm-driat? aa-id will 
2G 
h& tmz9a aa<2 fcr roots and shoots fla«ly iriridad, ovaa-^trlefi 
plemt m^^terial (p,5 .-j) from (liffereat tror^tnauts will tns plaeai 
oep?i.rrtely In porcalala dishas* Thes® y l l l b# i.iiiitai to e 
white or ,^ay esh ov®r a^ i opsu tlarns. 111.' rcr^r^liilat coatSiits 
will b@ cooled «id 10 Tal of C.l'l HCl i d l l 1>9 addad- l a ths t'toh. 
"Hie r®sl6i20 will thm. ba trittsititQc! rmd f i l ta rad , Wmr^ sf^ c^Jj 
f l l t»*ta t«0 ml tili^wot will ba taicaii l a pljrylli^ai! is^f-^ars aafi 
4»0 ml curcuBdaioxKlie a c i i roii^iaat will li® Edasd* ^s^da tho 
al lcpots k i l l ba flrlad ia aa oven e t 55 JL ^^'C. The resooyeain© 
cclour will davalop. I t will Ctieia M cooled i^ rid dloaolvs^ in 
25 r:;! of 95 "'-sr ooat otiiyl alcohol. Absorteoica will b© rscordati 
la iiausch k Lcmb S'->actroiiic • 20 OalcrlKstOT at 5B0 n#!a# 
i»tfiiicia.r6 onr^Q of fcoroa -«ill he prap^'trsd Ijf/ t£:<la'j "i t , 
3» 4 , 5» 6 mxd 7 E1* of 10 vw- ot B/ul solistioas in 50 ol nta:i&ird 
flasc ead will h® m,69 tiptc TEnr^ ; with tha co-;iductivit:/ wetsr. 
T^ i^ ia 1 "1 from ei;;c!i solvtioa will ba taicoa la 100 ml '70lyth6ae 
barker e.zi^ - 4 ml of eQrenraiiiiox.;ilic aol^ ranit^mt will bs afida^ to 
3GC:i b^acor* Thcna two ooltstloiia will ba rdxai wall ixa^ dried 
>'-t 55 i 3*^C aad tha ra.3tida© will be tesipt nt this tenparRtu,rti for 
15 ;2la»tt8 to sasiira drj2i@ss» 1^@ coloured ciubntaricet yaaoc^^ialae 
Mill 6evslop f^rla-^ the eva.r)oretiQii n^a ar>'trt|# llie boaijara 
ec.itf-iala.? the ^riod raaiaiia will be coolad to roos tspipamtura. 
Then 25 'tl of 95 p'Srcmt ©thyl alcohol will b® added te »cli 
b9a/;3r, the raaidtia will ba trit«r£:.t8d to oxlimct tha coloisr sM 
tlia sclutioa will ba f i l tarad thrmi^ G. tsimtasBaa ilo. 42 f i l t e r 
2V 
pa par directly to the calorlFsetar tiU:>e. Tne QOXOMT will m rone 
with t. 53^ ii.©« ll:jht rmxlmm witbiii two houra. 
iist'crsiics win bjn sad© to tha callbai^tloii cuire ooiTo©-
"i/at^iiij to tJiQ !!iaxls5un li-.cht am f^.oyad for the <!9t<jrnilncttoa and 
hcTon. (ill T?!icrQ,^ fraiii) coataiaafi l a the 1 nil of tUqtuot will t^ua 
ba ?l9to3rdaac!« 
ij'or BtiJ.d '^lix'; phyllcsniiera c^coflorn satsda of resi i tEnt and 
t^scei'tlbla wr l f ' t l e s of p&a will be ^ux l a Rutoclsy^d so i l , 
GQ.Jte-laed la 25 «sn GIR^T p3ts» '^la ixjte v '^lll ba plncod asar ar-oh 
otJ-^r to a laara sl '-llnr cliT^tlc coiiSltioiia* ' ^e eollacstlo isi will 
ba ^J© after 15i3r), 45* 60 arid 90 dsye of ga^adlin? emayjipiiiCQ to ' 
rstarsl.ae tha i^yllosphara s^ooftora, Ifeaf tiaahiaj techiiiqiaQ 
will bg US96 (•"tcscliiaoat 1067)» Cao of th>3 lowsr raoat l«"'flets 
will be •)i£;.<cocl, oa »ol2 occasloiit froa mch of the t-ai pleats , 
^m ia?ifl@t5 will bd wash06 iiad Btlmid thorou.jhly in 10 ml of 
s tar i l izad v^:t8r# Tha «©shiiiis will bs ple.ted out l a In potr i -
t'tohaa c€snt?riata;: i^tato BextTOse A^T IUB BtTQptQmjcin* li® 
i'tJii jl that a /Qt;rs, will ba iwslatafi a.;d leaat l f lod. 
I t hes bQ3£i obaervod In .'Kitiire that pl?=Ats .iprewii in soi l 
tr:23toa kith ammtlQitiMB hm^nnQ ralativcily fraci to :x>«fd0ry riildtw, 
rHj.ie~3 tha saedllarn of £ . aativum will ba rmlserd in. soi l trimtad 
2 i o 
tMmB aafl T!t38tarf oil-ca^as aafl wilX tie laootilatsfi idth reepsc-
oatraatad soil, will b© i^iooulsted to ssrv© as coatirol. 
.i.igMO) t f I 
Unless otli^rvilse a ta to i , tba otoBSi^ntioiis oa the dsvelep-
"loat of |30wd@Ty rdlflaw win bs taicaa aftar 20 cte*./a of IriociilBtloa, 
T!ia filomio© l i i taaslV will ^^ imted ti© foiloys (whtaleri 1969)• 
otiarat3ly ras ls taa t 
SUE«OI*tibl© 
'iiit^il^ sastssptlM© 
a r i ^ s coTsplQtal^ frs© 
from th9 laff^stioa 
.•yoelliin dsvaloplAi; in small 
or at best cevartai l-^S^ 
l ^ J T B,rm.m 
ImevBB aaS stem eovarla.^ ''6«-
?.1ari;f atmll coitales B.p|!eaav 
tei, 18tar co8lascii3^ End QGVBriMii 51-75I loaf-^araa* 
' ' ^a l l t i s asir9lor?li:^t on sten 
as wall. 
^iatir© nlmxM mrBTst aalfoiv 
ml^ b^ oilclw. 
0 
4 
Tba feta will ba stibjsotaa to s t a t i s t i c a l aimlysls* "Hiar© 
y i l l bo tiVQ ranllcotea ot ascb tfi^tmsat tht'o«j^lioist tli© studies. 
29 
a -i* f •* J< '•* -'i .V -^ b sx 




il»l%-« 48(t)t 5*^ , lg6<5, 
1^69 tafectioa sxperlnegat with eiscurtjit pow-
«.0n' "ll^ew. /aif;* £ . Set. 3tC^)i ?96* 
29?. 
1959 S'lKjyQ trappi.ag 9iip9yif^,aat8 with 
43C4)» 310-313. I . ^ ^ . 39<:9)s 524,196C, 
1958 aielo<;tical aapects of B-jmhlotlta *iltTc'^,Qn 
8143-118 • 
^"^ ^ ^ * C^rga (a .3.) t5t 334-335, 3^3-3^1 




thii>d ^g^» iiQDt» fe%as ^ t r l c . J i 2 ^ « 
S t s t . . pp. 56-57# il-sikC. 11(1)t r i , l93? . 
"9?3orie 1945, I946y 1947. MML* i s M » 
2S(9)» 457t 195'^. ' 
50 
1970 





Bail3^0va, C.?, 1971 
* B lo%at t , f , r . 1915 
Systarrdc chQ!d.cal coatpol of Oowpia 
346, 1 .1 .1* 49(10)t 5057t 1970. 
Pow^erj raildsw oa soyb^a ia ylscoasla. 
11. Pta. Haiitr. 59(4>t m^^T'* 1 .1 .1 . 
54(11)1 5157. 1975. 
Bitterns of stoaatcdi. behavioiix, t r a a s r l -
ratloa* aafl COj, dxebaDgd la pm follov-
ia^ iafQctioa by powfiary mildaw (JSSSI-
t?he Dial), four. Jg|>. Jlgi. 27(1C5l)f 
1l96-1?f35. ,H.I>.I>. 56(6)t 2740, 1977. 
Bffoct of water potciatlal of paa lira?^Q 
oa BpoTQ pro<3Mctioii b.y 3|^3ii^h^ jsXMi. " 
(pO¥fl0J7 tdldsw). J teiS* ISSl* 13®2i» 
%c,ft 68(1) t 97-1 DC. 
ifemzhasFiOst* JK>rtcv ^»Die!m anchalstoi 
r o ^ l . (StJBceptiWJllty of p « irarietlea 
to po«c1©i7 'nildaw). S f l ^ t s . isS^Z* 
36(6)1 75-76 1 4 : ^ . 51(5)t 2044t 197?. 
Worth Ammul Mmvt of the Bml&<41&Ytm 
kadanHmml Oollmsw. !la%?ton Abbet. ^>efoq. 
for tha yanr eaglog Septessbar 3nth» I9g?» 
pp. 29. il.A^;. 7(?l)i 490t 19^^. 
TkiS^n t aa t s r.ad cat-srr.iaatloa fci^yaolls 
aad p lmt s . .MlMfflSSfi* 57t 3^. . 
Swsst pae powdsry lalliew. gh-/tomttioloi>y. 




1933 lUe i:^ yBip>i&CQcsi ' I t t e l euro pas n i t 
basondarar Bsruoicslobtlgung dor Sohwele* 
Heft 1, 4'^ 3 i5. 
1967 ichte iehltaupllz ( ir/ali^hacaa0) > vahm 
ttestev* ,yi .char Ygrlaa JanR> J*it»^» 46 
<ln)s 3007, 1967. 
1963 t^.ct9rtal blight Df Paas. ^gg j j^ J .^ Afr. 
31 <i?)t pp. 65. 67. I .A,^ . 4^ (Bn 5^7, 
1963. 
.?>onaeti. . i . , la/.berti 196ft Sur lao prjpzlates fefttioid«s du diiiltro-




alcyl^phQa^l-aoiylota. (Oa the tbarloifel 
prcparttoQ of <Sl.altro*alicyl»ph«iyl» 
347-353 ^ i . ^ . 41(1^8 766, 1962. 
1<'}49 "^e scclo-j/ 0^ fuarf. which ccuga ecrac'mlc 
plEiJit dis3''S«3S. Trans. Bri t , rr/onl. S90. 
3?t 179-r^9. 
1S*^ 4 Tavasti-jnttojia on the .^ ry!3ir>!iae9Ra. 
4C5)» 315-316, 1925. 
1927 'Furt^vir lav'3stl •.jatloas oa th-r? .ii*;/si">;.iceae» 
f?ll9l^1i9.l' t ^ ^ 1 ^ ^^!9U^lA,) 1^ » 3-31. u.A.'-. 
6(e)t 511-51-, 1927. 
1945 Porthor obaanmtioaa on tha Daohtmisa of 
ijerrdiirtlori of tha comldia of vt^ rloiSB 
apaolQB of 2>owdery rdldew at lew h«n1,{1ity. 
Caaee. 4J.. aeg. J . 23i 19B-211. \^  
3ro«!l8t H.J, aad 1942 
siTOVBlt *W^'* 1930 
Bucl&haln, A. I , aafl 192"^  
Crlova«3orls^5Va» • 
Butler, 3»J. aad 1931 
3y2ova, • ; ? . ' . 1961 
fhe darvelopEwat aad stroetur© of tha OOK-
idia of "^ ryptpltff P?l;y^al. ^* ^ « ^ e ^ 
;^3r?!laEtioa a t lorf ^aiTtddlty* Caaad. £• 
ftea, S3et, j ^ . ?0(1)» 41-61» 5 a i B . t 
ii»A«-J* 2l<5)» ^1-262f 1942, 
iTote TQ.^riilm ^ poaslbla inilucnee of 
soi l raactlon oa dsvelopaant of powdwy 
'dldaw oa Oowpaas, jPhrtomth. 2D(B)t 
6B%6B5, J^i te* 1^^» 74» ''931. 
CoatrllJBtloa to thd b i o l o ^ of powdery 
17 (1-^2)1 26-31. JkA^, ^11)1 735i 
1929. 
1^ 9 Paa:l of ladla. J^m Oomu ^f A-iy, 
fa tba n^coflora of the Cho-Tll i^«a-
tr.ina. (Tteta oa the flosct aad vafS'tetloa 
of ^zaJdistaa). ?rod. ;iaat. Bgt. Akad. 
:ia«^ Krgakh. ^ . ^ ^ IH 210-24C. i i ^ C * 
42(^)1 453, 1963. 
Caadolla, A.P. da. 1805 n o r a jj^rmieaiq^ 2t ??2-?F5. 
Chfi^ acoipia • . 1^2 
Chaacoji3i9t • sad I969 
i J redt i V 
r:etb3d of laboratoiy oxamiactioa of tfie 
rictioa of ftiAjicldss oa tldluE of 
eucttebar. J i z U i t . iSitoHSiS* 1lCl)t 
23-20. ii.A.lI. 42(4)8 229f 1963. 
lAborfitory stutiy of the effeetlvaaess of 





•'. .and. Parriiij, 
1958 Ilia ifl iati ty of CEieurMt po*rfi®3?x mlldaw 
Soli. 20(9)t 273-274. 1 4 ^ # 58(9-10)1 
556-557, 1959. 
Ms.* ^ffl» ,M» Mis.* M* 4(10>» 111-144. 






iaowdepy cdldQw fiisaaaa of snap Boeag. 
931-^0. a . 4 . ' . 11C5)t 346, 1932. 
.AjfTio. J | | ^ » g ta t . 3titl . 163, pp» 13* 
E.A. :. 7(2)t 70, 192^1. 
.Saferrsafeaes y p l a ^ s flol Pri jol ®j 
''actoo. (3«aa aiaeanas aacl pasts In 
!J» l i s * 33, pp. 40, 1^4C» 44(1^)1 
2659t 1965. 
laolatloa of a ph^ftoalaxia faras .Pii^a 
r ^ t t e i ^* ifr^,?ft l/ga t^ i'^ ? (4739)i 
799-BOO. a.A. *. 40(4)1 206, 1961. 
aeport of the He^t i^thologiat, 1930. 
M^ M^ Si %m,ff11 Bgrmaae. for the 





ma)B« C* and 
Dlasi P«0. anil 
19i8 
1961 
:ua^oha« -iim^m %95^ 
1963 
1966 
47*-5i^ « K^P.P, §5(9)» 4168, 1976, 
^®C9ptibiXi^d9 ^ algtsaas eaXtiirarcifi 
J^ 47(7)« aK35f 196S. 
S^t^ilo activity of piooaSa«3 ix^tlxofUbi^ 
lariae on povisx^ niiasw* flMBOhst^ 
msai^ «7(i)» ia*^. ,^.01. Mm* 
515, 1961» 
Bl oaltiiro ^ 1ft Aloaesfaof&t las iffdiilta% 
y s i IJo* (tba (mlttmtioii of ArtleliQicOt 
St7ii]@ i:i€iiit aiaS iisrlle.) iHlfi* ifftaf. 
ffig* l i S ^ * ^ -^Uaa 69t p,i» «^4» ^is^M^ 
35(10)1 755. 1956. 
ilota@ sobsii alisuiwo ^r is l fao^s d® 
ptecsae of a;irio«ltH»Rl latsr#jit«) Bot> 
^at« 2 j ^ . ^ | | » laSiS^ ^tolfi 26t iJ©«» 
^5e» l » i b ^ 43C7)t 1B4if 1964» 
t© a« la oaraota (JSaitStlllfi Tflffillii) ^ 
l€i eoaa oantraX do 7@a9Suola« (Tim most 
tiapoartant &agsl disi^a^a of l.-xjiiQh 2mn, 
in ths ctttiml ni,il03S of ?m^pi@la* 
^i^Wffili JlSa* ^S<^« 1«9«*139* J»l^i» 
46(11)1 3 m f 1967» 
31 u 
I^.(^ln3on» G«H. 






t967 fuaial coloaieatlon of Piaun leeves. 
1974^  Bstermin^jioa &isil oiditam en arBreje 
(l^sam sativum L») aa eX P^ru, ( Ident i-
flcatioa of ^Ifiew <m paa (Pimm aatimrE 
X..) la Pezu.) |^?^1;4m<?|9^Q^ lS£S;giSE-
aStei 3(1)1 50-57. i |#J.^. 54C7)i 3C46, 
1975. 
1941 J^^rthar studies oa tha raslstaiio© to 
potfdory mildew of Boons* Hilmrdia 15 
ClO>t 551-565. I - i f l . «iOCl4»619f 1S41. 
1S31 aaport of th© Botaalst. gort:/»fourth 
j | ^ * Hgpt. Colomdo 4:fric. ^xner. Stat . 
for the fisoal yaar 193fi»51. p;;. «;5-31. 
i . A . ^ 11(4)1 «t«i4, 195*.. 
1963 %at©mlo aotloa of altrophoaols atsaiaot 
powdaiy miUm. Ph:/topath. 53(4)f 434-
*57. i|.i.M^ 47(9)1 ia98, 1963. 
1967 g j f t ^a i a th Ammal rTgQtlai of the Aaerl-
oaa ghytopstholOciicaX £»ooiety» WeshJUxa-
toat ^«C.f J-C-*^ Aua. 1967. Ah3. l a 
^ 2 l a i i m . 57(ex» aoi-337. ,%,A,,it, 46 
(1ii)i 3634a, 1967. 
Faiohtnolrt •^•^. 1949 ^na effect of particlQ siae aad ^ItaW-
l i t y of sulphur ia carboa disulpMdQ 
upoii i t s toxicitjr to f u a ^ . ifivtopatli. 
39(8)1 »605-615. ^.Ji.ii. *.9(iJ)» 107, 1950, 
3b 
S» and ?02t>St ^» 
doital^iry A*A* 
t971 L©l»ox t^oi7 sa^ =sy9®it««»8e nimluatloa of a 
formal ^ b-'jfi l^ t c.*txlc^r0@^iyl)«>pipasEeia3 
4^54* ^ X ' l * 5^ <9>* i^7«i 1571. 
195i fhs Bm.gl# 44© p. 
1956 Ciitllms of th^ f taa^ flosm of £a»a*l£Bm» 
Acad. ,iS||»f ^CT. j[|» 10 ( a » Cr;^t»)i 
pp. 179-194. 1 . ^ 1 . 57C7)t 400t 1959. 
1965 C}|}Z'&&t8j ClorQ l^mt otmn%tmX*mi aa%»iehiTy@ 
SSMM» i@l£il* J2 l l i i* £iSS* J^fii* Ml^* 
g(10)i U1-ir? . LA-I* *5<7)» 1551t 1966, 
1971 BpQllmlaaxy inirsatiipattoas oa P-^  675 
activity Sjpiiaat pm, miX^w. ^. ta a ^ j i . 
iaraaai^ 7(1) t 159-167. I . J . 1 . 5lC3)t 
86;^, 197*i. 
1974 Systeraic ftiajiici^l effacts oa powfisar^  
laiiasMS of ffictalwlic iatiibitors smd 3rela» 
t3 i eompow:!^  ia liiliozmtory tdsts 1. 
P^Tlaidia® sai Pariaa aaa lc^ t s . ^ ; ? t ^ 
j | i2 lM6I» 6C43» Ji09-^1«. j l . ^ 1 . 55(1)1 
56« 1976. 
3V 
J2'OVil.l0» xi^ iC, 
§riff«9t P»J« 
{Jrovaff I#K»-
I S E I E ^ t f K.ii.rt« 
3:)S \2-0. 'x^ 
Of Ifevsbru/iets ^ulturplaatar i 19*1. 
Csorv0y of th@ iiueases of eultiimtadi 
a i r l cu l tuml aafl bortlcultunal plants l a 
t3§-a^6. I«il»I» lCt1)« 370, t9i^t. 
iBia , ^ f t , t | # ^fygt^rWffiiff mm 3t p i * tM« 164 
1969 Clsistcoarpe of MMML mUm^l f^ ^ m 
i2&» 55(3)1 491-493. Ms^g^i^ 49(5)» 1513t 
1970, 
foluoolous l \ !a^ of li&aiar« Ball , liot* 
.^e«« Batv. of Sa^iar 41 9-13» 
iifiieaoy of diff8Y^»at am<^old3s a^ialast 
t^wdsry lAl^w of Q5oii<u, | ^ . l^\fto.i«t!u 
i«(^)t 164-166, 1 .1 ,1 . 56(4)1 1B1§, 19T7* 
n3u 
1976 
1 9 ^ 2wc toaatiict Biologl© tmfi Pljyslolosi* 
olitigiir i^/8ip!iaco«u (Coatributioa to 
tha .^pm^tioot b i o l o ^ t ®ad p!jyaiolo.;jy of 
sonio iIa?yBlp!moaa«.) Hoyadita^ 6(1) t 1-
1ic6» ^i^i^ 4(7)1 431-43i^i 19^5. 
196s iioot EppiioEtioa of a s^-steslo ftoiieifie 
for eoatXDl of iiovd^x^ mildsws* ^ * J^Ji* 
,%i3tg. 541C)I 754»758, ^ i^y | • 43(i)i 
35i^, 1S69, 
1966 C^LuiO aa-" .iatjr caltar® ma^tods asod l a 






1938 Pilesx^ZBz^im^aa und Tnuasplz^tioa* 
(ivua(SOViB Siaeasoa aad txiaiaspization.) 
Stud« toots CaehoBlov. 1(1) t i^ C).96« 
E.A#H. 17(7)1 478, 193S. 
194l£ On tho ^mp@ of the gom*tabes of 
^^siphaoeae* Ijy^* ohlba. ij^2ll* 
Hort. 5i 34-49. 
19^5 On tho ^bape of the gezm tabes of 
Br^eipheae ( ID* HyjL* l&yS* M£2i£« 
l i i ^ l m tlaiv.t Ifc. 71 ii4~56. 
1966 Hbet m ^ e aafl j^eogmphieal fiistri* 
butioisi of the powdezy oiXdevs* pp» 
47«if Sil jata University (laineo^pcaphed), 
M»i^Mi» 49(11)1 3031, 1966. 
1976 iloteo on the host xaa^e aad ^©o^iraphic 
dietrlbation of the powdery ?ali^ev 
ftua«|4 71 • Ulstributloii of the hosts 
of powdery sllfiew taxi^ l a the faiallles 
of aagloapefas. Tmaaaetioa of the 
tyQoJl9,^ff§l ^ f f i f i f y 9t 4^mk i 7 ( i ) t 39-
6i:. 1 .1 .1 . 56(fc)t 539, 1977. 
1937 Sxyslphaoeae of Japan. £ . Ike. Aigrio. 
BosJsaldo tIaKr» 3B(3)i 183-461. ^ . ^ J ^ 
16(9)1 63ii, 1937. 
Xsisa, 3*t Brills, 1964 
J . t . - . , Tielxa, ^ ' . 1 . . , 
I3e Areujo, J .f . aafi 
:' i^B{^ica, s . 
Prl!!ielxos 0staao8 para psoauoao de seme-
ates sadlas de fel;|ao m re i ioes arldas 
do iordeste braeiXelzo. ( H r a t studies 
towards |3ro Motion of h^ilthy i^reaoh 
Bean seed la the arid parts of :l..i, 
Braell .) Archos l ae t . b lo l . i»» Paulo 31 
(5)1 ii1»fc5. ^ 1 . ^ . 43(11)1 3065, 1964. 
3& 
JaasQiin A » ' * • 
Jbooty» JvS* 
JohaBon* H*«i« and 
iio sill art 3» 
1967 ^Q appgaraxioe of iiryslBhy betae (Vaaha) 
iilaltslffii in D^umzfc* i^riasia 8(1) t kS* 
31. J.iku* 47(5)t 1344i, 196% 
1967 laaat i ty of powdery laildQw of cucurbits 
ia ladla. £1* JlS» Haptr. 5H 1C79 • 
1080. 
197«i Coatrol of powdary a l l daw of poa aad 
pumiJ^la by eead traatmoat with li«iOi?,yl. 
i ad . 1 . i ^ . §sX* 4ii(6)f 505-50 i. ^ . l * ^ . 
545)1 1714, 1975. 
1965 iniater rolatloas of asexual apores of 
tjpl^ezotheea aacularia (^allr* ox, ifr.) 
^o&Q aad y^ygJLpftg izSi^ ^^SOi ^ ' ^&* 
J . i4icrDbl9> 11(3)t 531-53B. H.^.J|. 
45(7)» iiOlOa, 1966, 
1967 Hjat iaducad hypersaasitlvlty ia Ckjwpea 
to irvslphe ooly.ioal. .mYt9path. 57(<^)t 
140-150. i|.A,M. 46(7)» ^1B3, 1967. 
1943 Soybeaa dloaasja aad tha i r control. 
iM&* Bull. 2.^. ^ a . A^no. 1937. pp. 
^» ii»A»l» *411)> 463» 1943. 
1955 iTotos on two disoasoe of Cumla oyglaua 
L. hltharto uaraported froni Ajr-er 
litato. ^ 2 i . ax^ d Cult, t1(«:)t lOl-IOt. 
ii.A.r!. 35(1)1 43, 1956. 
40 
Jo^muyovio* '*. 
Jtmel l t Ii« 
it 
iiapoor» J»H» 
1969 Prilog prouoavaaju ^SSSXJM SSmmHA 
armm f# t r l f o l l l Eebooh. • paraeita 
orvciaa Deteliao C ^ W U m ]?y^tffi99 y^.). 
(A coatriliatioja to thd atudy of 
iriI7irQ|Fft,Q 99WPn%% '^ 37ev. f. Jj^iMUL* a 
parasite of Had Clover.) East. Bil.ia. 
19(106)1 tL37-3r4. i i . l . J . 49(11)1 3359f 
I9?n. 
1967 3ryslphac9Q9 of Swedaa. S-/iqtt, l>ot. 
uaaal. 19(1)i 1-117. J.A»*i» 4 7 ( 4 t 
449» 1961. 
1963 Obsaxvatioas oa tlie cucurbit powdtry 
nlldevf ta Ithaca d i s t r i c t . ^ . Sia. 
Baptr. 47(6)i 434i. 
^^ ^ tegt^rlfit, ^et. 1§,t ,%i l^l-l^gf 4W 
^tiyyfyi %4m4> ^A*il« 47(4) s 103$b, 
196'3. 
iOiEm* ' '.».» Aiommf 1977 Ooourreaoe of powctory nildous a t Ail:?iar 
; ' . , ^ a a t A, and aacl sdjolatai artms. Acta Botariica 
»ima, A.M. liitliea 5t 139-14*:. 
Kherbaada, -t'.!). aad 1^77 
Bami3r» C.C. 
1974 
Powdary raildaw of Tfoifi ^aba ta !'aaito« 
te. i ^ * £• H * iSl* 57(3)» 745-749. 
^l^l, 57(4)1 15^ 06, 197B. 
Efficacy of fttiVflioidas la tha control 
of jx3tfd3ry nildaw of peoj ylald looo 
ralattonehlp and (3Coao!!iiOQ. JHW 
54(10)1 46 ' , 1975. 
4 X 
Khatuat D*C*9 
Kivi, i i . 
Aii i ' i h t , T .A. 
/.tOlpt B«J» 
Ko.ataxie» D»(l» 
«i:otlmri» ii*1j* ana 
i:hal9€nm« £*S* end 
1977 jifieXd Asseasraaat of S/stesdo aad 
Coatact ifua.:;icid93 la th3 Coatxtjl of 
itowdary i lldew of ^glaaia satirVua. lad. 
ji» ^arool. ^ . | ^ t | i . 7(*)i 173-174* 
1965 .oal i i^ ta njiscxoalenaaitid© mojust 
puaasQlo Ailstiicule iculviaaatab. (15io 
iai:iui&iC9 of some trace alenoats on 
u8d Clovar la the gowlOtj year.) 2ooti 
PollttE. Acad. t9a<3. Toode ICQ.aamitc c3t 
4D-5ii. i .A.ii. 44(1)1 155b» 1965, 
11ll On the pravaatioii of mil daw lii pa r t i -
euler oaaos. Traaa. Hort. Soo. «:i 
1'^ 5'^ - "^e iaharitaoo© of raslstauca to T)OW» 
dary rj.ldew, .jr/siphe .>olj/a;ai DC,,la 
rad clover, yrlfoiiua prntesiBe. JtSfi* 
Abstr, 19(a)» *iOO-iiOl. i i .^ .£ . 3X5)t 
«-6*., 1959* 
1976 Charilcal control of powdery -tdlldew of 
Bw .^ iT b«3#t8# Callf> AlElil* 5(3(1)» 13-
14. ^g*l, 55(7)t 3355, 1976. 
I97«i Jerrnlaatioii of coaldla of poppy pow-
dery imiddw (iszaWia i?p],.^ ,ig^4 -^e.). 
?4yc9p^t^ aiiii£22i- A£^. 47(5)i ^53-
<60. ii.^«i:» 5i(3)t 114, 1973# 
1965 Pim-'^s disaasee of lafjunac. xiacpro^ 
ftri^ qff i !^PT, 4 t ' f ^ ^ y V9^?t ^glf* 
f^i?n<?^ i %gti "^qitl.^^^^ ^^* 159-154. 
i i . ^ .^ . 46(6)1 15131, 1967. 
r^ 
KTQitlOVt iUW« 1943 Suscept ib i l i ty of soiae speoiaa of 
5 4 7 ) i «i9*.-*94. ^.A.i^, «i7(U)i 567» 
194B. 
197. 




TiQoaif i*»C.» :iCi£Q^, 1970 
fiiostat . ! • , Of sc£iO% »^ 1966 
A., Boaa^tf E# atifi 
Biotoi iya alRadja^ ico Iwxtsshiiystoyi rosy 
vJoroiclm (jrysinhQ fffjfi^^g irs7« f• 
i^ia;i Ulatrich) v tanovato l i sos t spu 
ITiciByiijar. (The Moloj;y of t h j CiJisEil 
a^avt of powdgry i l l dew of poa Q« 
oomiiuais f • sp . ?iei) i a tho ricraaiaa 
foTsst-otepps.) Utcr« bot . | | i , «.S(1)f 
76-33. i l . l . j ^ . 5lC3)t i.966, 1ij7f 
xiesplratory pa t tazns i a Trifoliuia 
oratBBiBo iiicculatad aad i:iDai*K)culat3d 
S)8(3)i 4.S7-3C0. i t .A.^, 47(3)1 «137» 
1963. 
Powdery laildow of Soyboaa. £ . i l J aha 
. r l W ^ U iS l* JifiS* 46(ii)i 190-195. 
H.A.:'. 11(1)1 ig , I93i^. 
Attarapt3d i a fac t ioa of .^rvoitfaa 
i?oly;3!Dai DC. hyphaa l»y i t s owa nyco-
lium. ,G^. i . r i o r o b i o l . 16(1) t 136-
137. g*l*l» 49(3)t iii;93, I97r 
Sofao raeRilts aohiisvad i a ifi^aace with 
tha JLSW fuajioidQ t9trachloroisoi)htha-
i o i d t r i l Q . t^ ,X,^ lAtf3»'^ n, 3ff|er..y.tj,pi:^ 
3:/rr.;^3iU!5 oa ^^h-rtopharaac:/ aad plrftiq,-
tgy . 3 aia/. 1966. Haded. UiadbHoo^soft. 
CpgoafCiitaa Jo^t 31(3)t ( X * 1) WV136. 
ii.A.j;. 46(0) t «.369b, 1967. 
tJ 
UlOSt3t J*t 
"otillonf J . fiad 
M a i l s * 0« VOUm 
t97C Haa aouvaXla oiita :orie de foaiicides 
a/st ami quest Xes thloificuiatae. (A aew 
olaas of a^BtotslG fuajicidast ths thloph-
aaat83.) ^ , x» MM* ,S2aaa» .^ss^» iksls* 
j^« 56(6)8 34C-349. ii.i:*i:. 49(U)« ?6ni,, 
197C. 
175? I S i S i ^ IiiM^£B£* <-* 11^^ .^ 
'^JtEoabarfjor* S»C. 1957 A pralliirmry l i s t of licora]:uaa plant 
sad utaveaooat J#A, disansas. ^ , l>is« 4eotr>«Suppl> 5431 
IJOWI'II a, 
'miast ^ j # ^ » 
PP« 1^- JipJi^i^ 36(11)1 6f4, 1957. 
1935 tJljor doa ^iafluss dor Kallaaleat iiisbaa-
oafioro ihx^r Mloaffii* sowl© dar iCiasalscmre 
uad das atictcstolfs auf die Hshltauresis* 
tmm voa Jatreldo vuid i\ittarpflaaeda« (< a 
tha iafluence of p o t e ^ isaltst aspaolall/ 
of thei r aaioae* as well aa of o i l ic ic 
acid Bu6 aitiio liia on the rasistf iio© to 
Glldow of ceraals aad fodder plaatsV Laiidw. 
i b . iM^Ji .^73-335. ^ i . * . * 14(9)« 57<., 
1935. 
19<.3 Biffaroacas la tha susceptibility of 
Clover to powdcsry -riildew. yroc. latUar^a 
^ a d . iia^. 19fc*» pp. 3C7-313. ^^.i*.*!. 
5(4)1 <;l4-t15, 19*4. 
'•..naili, 13., Uiachlfii 197t Ooatrol of powior^j rdld'jw of fam.^QQi^ 
r.C. im6 :.:ath«r, e?ri.rQriella p^mn!.v--^ .rEeonD L.) with fUa ri-
ll, u eif'es. i ^ . i . 4a:. iiai. ic i) i rvt:"-*. 
J.ai.ii. 53(11)« 45;!;^ C. 1974. 
4^ ^ 
Ilasuxtatt Qt0 ^ad 
Daftarlt T„ri, and 
Jhai!iariat &•!*• 
i960 Bas AuftPQtoa fior wichtljstaa Axm&Mltm. 
imd ^chadliii^e d@r londvirtsohaftlltshea tmd 
drartasriaohaa KuXtuxpfXaneoa in den Jahroa 
1958 und 1959 In Bar^ioh dor Deutschea 
I>ei!»lc7ati3oh@a Repulslik* (%e ooourroaoe 
of th€» juost toportaat dlsesaaea and pasts 
of crop £uid ^rdcsa plaats la 195S uM 1959 
ia the Qfensan 'Dsirsooratlo iispublio*) 
ffachrBX. dtsoh, gflSohmaxiat. Barl . J . j ; , 
14(8)1 141-17S, j | . i i ^ . 4C^lO)t 5S1, 1961. 
1965 Ifes Auftretm der wiohtlgataa ivxaoicliaitQiai 
\m& schadliage der laadwlrtschaftlichm 
imd iartiiQnscliQa KultttPpfXanzoa in Jahr 
1964 In Bareloli der Poutsohaa DaoolcastiD-
chaa iiepubltfe» (Kia occurrenca of tha moat 
ImportGat dlscmeos aad peats of a^jrltsultu-
XBX aac IsorticultuiBl pXaats Isa 1964 In 
the iJaraaa PoisDcratlo xtepobllo.) naOhifll. 
154-177. i ^ ^ . 46(1) t 6, 1967. 
1971 Mtsotlvaaeaa aad oooiiosiioa of ftm;:lcidal 
Qoatrol of i«)wdOTy ralldew of urld 
( l^seoluB j.iua-ro ii.) ^^y.. j j . Asr. Sol, t 
(1)1 * 1 - 0 . i . ^ . ^ . 54(5)t 106*;, 1975. 
197*. iSfflcac^ of fliAjioidQs In controllliit 
powdory ?alld0w of faati^eak. Incl> £ . 
•ryco;. J , . P;:;th. c(1)t 0^-83. ii.^^£. 
54lC)t 34C4, 1975. 
i;:ln,jh, (J. and 
Stij)ta, S.B.L. 
1971 Field arvaluati02i of funilddoe for tbe 
ooatrol of poydar^ nllfi<3w of paa. Iiid. 
! • Vcol* a * ^ i ^ » 1^*)* 95-98. i^|:.i:. 








xi0t98 - Xtl5. Bmi. ,2a£« gguchata^. 3ol> 
a a i . 7C» 35-60. ii.l.ii« 27(3)1 150, 1943. 
IJotea o^olliilqiuiss suisses I I . (ilytx)lo-
gical aotas from SwitEarlaad I I . ) Bey. 
Bchveig« . ^ . J0g. 77» 1«B-155. ^.A.M. 
47(7)» 1309, 196B. 
Koport of the Soaior Plant Pathologist. 
^g£. Bga* A^rrio. KeaTO. 1936 11, pp. 1-1 k, 
I.A.^« 16(U)i 796, 1937. 
Altarjoatiaae of the ho t wall surrouadln^j 
1319 iafaotiou pQa of powfieary ni l dew fuiiii. 
i<^* i* l2 l* 47(5)» 701-706. ^A.]* . 48 
(11-U)» 33tO, 1969. 
I^olaUi^iii, ' . i i . , 1977 Faoroai^iaegB diffusa, tha parfact sta/ro of 
l^iiacci, J . S . oad the soyboaa powdary mildew pathOijaas. 
iltarath, a.r*. Ph:/topath. 67(6)i 7<.6-7t9# 
•llcJmllaaico, A. 1965 
r i t t o r , J.TI. aid 1930 
oaroQ, Q. :. 1963 
Bolozai Esraobobov^h v Frtaormom krae. 
(Ul80as03 of he^iQimB la the Prloorsk: 
r^llon.) l g ^ 2 l | . 1 ^ ^ . V£©^* B2lss* 
1C<iJ)i 41-43. H.J^.^. 44(11)1 k9^9 1965. 
IThL' ftojjaa flora of Allahabad, £» lad. 
22i« ^ £ » 9> 197. 
Oomparlsoa of la vi t ro mi6 in vivo hlo-
assay of folia.:jo fua jloides. Pis .. Abatr. 
i;4(5)i 9^.6. j^A^Z^ 43(7)1 153*;, 1964. 
u 
'•JD rsri soii» B» »r» 
r to j a l , R,L,, 1963 
!l8l, D,i3, aad 1974 
;i!l:ola0VSf '='.1. 1968 
m btmrat I* 
OslLvlQf L» 
196c Studies of oloaal isolates of Aryait?fa@ 
ciohomcearua oa leaf cul tare . .rt/cologjfi 
5EI 38:8-393. 
1964 Sejnainatlon of coaidia of ^gysiuhe 
Ass0Qai3Qat of losses &i« to powfiary •d.ldew 
Cifer@i.g|ia ^^l^yitoi^ BO*) on Pea. Xad. 
Ffrytomth. 16C3)t <i60-<.70» H#l.n. 43(9)1-
i^a4t 1964. 
A «athod of Coatroll0d Inocolatloa© with 
Coaidiophoras of MMlM iiMMi^^ ^^^r. 
mmi' mmMm» 5i^ 7)t 714. 
Systemio fui^^^oiaal @ffacts on, poyfiQr;^  
mildews of !20tatK)llo iiihibllars aad rela^ 
tafi oot^uad© la laljoratory t a s t s II* 
Aatibiotios* lfi.^rtoplr/lEOtioe 6(4)i ^13-
215. M*l*l* 55(1)« 37, 1976. 
::l3iclMiistoroayaay0 .irlby aa Botovj^ lch ?o»o« 
saslisicoi oblaati* (!I!h'3 powdisxy mil daws on 
T^ l^iiaas la ths Voroaas^ ragioa*) ffeaoh* 
liH* voTO^g^. Ct4. Tsas. lisl* Q-va* 
?oronaglH 147-15ii. l . i . i i . 4i(9)t *£66, 
1969. 
1974 Iotas oa | »n i s i t i sa of tmnQ i^wdai'y rdLlo*. 
^ 8 * ^o^rml 2g iTai-maoaa Botaaiy 49( k) i 
30-3ii. ^ J . ^ . 53(11)* 4374, 1574* 
19«i6 ii3,ort of thv3 Ple^t ititliolo-^st for the 
yaar 19«^5. BQ;>t. Seyfe. of A/rrio.. ..ars^&i. 
for tha yaar 19«u5. pp. 36-63. il*A.^ 6(1) t 
15, 19.;7. 
4V 
s^t ShtTBishl, T. 
Ea<3 3aba, f. 
btattlaor» M. 
Ito:rrla» S.iC# 
1975 Piaatlii pixtdactloxi ia powdozy silclewsd 
p^a soaaiiriija. Phvtomth* 65<11)t l i ^ V 
1it67. i t . ^ J . 55<6>i iS63, 1976, 
1966 tibservatli s i cercatarl asupra pxljacl-
poleXoy boll a le Trifoiulul. (Obsarva-
tions aad lavaQtlgatloae on tim p r lae i -
pal tilsmeos cf olovor*) I«or. attmt. 
Ifist. arsroa. .^ iffij^  ^ay« A^rrlo. «;3-^4t 
349-3%. i i . i i . I . 4a(11-U)i 5534, 1969. 
1957 5Ph9 prlaoiiml peat a aad (fisoaoaa affect-
ia^ lejuma crops la spria^. Adv. I>9afl. 
MEl£« 99^^gfflMtg ^Ct 15. i . i « ^ 36(8)t 
53C, 1957. 
1964 IHia:! oa aediclaal &a& aroimtic plaata 
la tha Ifertb-kieat Hlsijalayas-ll. l^ scBSSr 
fith. j|i» iiS£SSX* aQ-sl. «.iJi 1C6-116. 
1977 ^ e rm^ii of Catarlo.II . iJryslpijaoQae 
(raliaQwB). i ^ . £ . ^gJi. 55(14)1 194C-
19B3. 
1941 Oosparleoa of I'ataa of apparaat photo-
Qvat^eaia aad raopiratloa of diseased 
ead h ^ l t h y 3oaa luaf la ta . £ . a..;rlc. 
iga» 643)1 179-'19«.. ii.A.i.. .^ C<1C)i 
441, 1941. 
ifatmt, ". i / . aad 
Bhide, V.i'. 




featlsVidala, ii..i« 1953 
Poshar^ E»A« 
-t^'OBhaawt V.1% 
iiEtM, r . j ' . s . 
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